Xenoestrogens elicit a modulation of endocannabinoid system and estrogen receptors in 4NP treated goldfish, Carassius auratus.
Based on pharmacological, behavioral and neuroanatomical studies, the endocannabinoids appear to be pivotal in some important neuroendocrine regulations of both vertebrates and invertebrates. Interestingly, a well developed endocannabinoid system was recently demonstrated by us in different bonyfish brain areas which control reproduction, energy balance and stress. Fish in particular are very sensitive to different types of stressors which can heavily affect their reproductive activity and negatively reverberate on aquaculture. Since recent new data have been reported on endocrine disruptors (EDs) impact on zebrafish receptor CB1 expression, in the present research we have investigated the response of the endocannabinoid system to acute treatment with an environmental stressor such as the xenoestrogen nonylphenol (4NP) in the brain and peripheral tissues of the goldfish Carassius auratus. First of all the estrogenic effects induced by 4NP were demonstrated by a dose-dependent increase of plasma levels and gene expression of the biomarker vitellogenin, then changes in cannabinoid receptors and anandamide degradative enzyme, the fatty acid amide hydrolase (FAAH), were analysed by means of Real Time PCR. As the exposure to EDs may lead to an activation of estrogen receptors and affects the Aromatase (AROB) transcription, changes in mRNA levels for ER subtypes and AROB were also evaluated. Our results confirm in goldfish the effect of 4NP on ERα and ERβ1 receptors and point out a different sensitivity of CB1 and CB2 for this compound, suggesting distinct roles of these cannabinoid receptors in some adaptive processes to contrast stress induced by xenoestrogen exposure.